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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject 
device capable of setting an expanding and contracting 
stimulation or extending stimulation imparted to culturing. 
cells in high accuracy by using a belt-like silicone 
membrane as a carrier. 

SOLUTION: The subject device is constituted by using a 
silicone membrane formed into a belt-like shape as a 
carrier 1 and expanded and contracted by a high torque 
stepping motor and a lead screw 4. Two rods 2 are 
inserted in the interior of the silicone belt having cells, 
etc.. added thereto, and are hung on right and left arms 
3 respectively. An extending rate is set in a high 
accuracy within a range of 0% to at least 1 10% at 0.1% 
interval, and a change of a expanding and contracting 
acceleration, extending time, a moment stop, a 
frequency of the expansion and contraction, etc., is 
readily performed without changing a hard wear. 
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* NOTICES * 




JPO and NCIPI are not responsible for any 
damages caused by the use of this transiation. 

1 .This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLJMMS 



[Claim(s)] 

[Claim 1] Flexible stimulus load equipment for cultured cells using the belt-like silicon 
film (1) to support [claim 2] Flexible stimulus load equipment for cultured cells 
according to claim 1 which used the stepping motor for power and changed the 
rotation into rectilinear motion by the leading screw (4) [claim 3] Flexible stimulus 
load equipment for cultured cells according to claim 1 which used the stepping motor 
for power and changed the rotation into rectilinear motion by the timing belt. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[00G1] 

[Field of the Invention] This invention relates to the technique of giving a cultured cell 

and an organization a flexible stimulus and an expansion stimulus. 

[0002] 

[Description of the Prior Art] Generally a cell is cultivated on the silicon film which 
coated the extra-cellular matrix etc. for giving a flexible stimulus to a cultured cell 
etc., and the method of making it expand and contract the whole silicon film is taken. 
As equipment which extends the silicon film conventionally, it thought from the . 
directivity of expansion and, on the other hand, the thing [ drawing 4 ] of tropism and 
the thing [ drawing 5 ] of a radial have been used. 

[0003] On the other hand, the approach [the conventional approach 1] of extending, 
according to the device in which rotation of the synchronous motor using [ fix and ] a 
cam (12) for it to which the thing of tropism attaches the both ends of the rectangular 
silicon film (9) using a clip (1 1) is changed into a piston action, returning to (10) and 
the original die length, or carrying out (9) is used [ drawing 4 ]. 
[0004] The approach [the conventional approach 2] of extending the silicon film of a- 
bottom because the thing of a radial attracts from the bottom the petri dish (15) 
whose base (13) is made of the silicon film, or returning to the condition of (14) 
origin, or carrying out (13) is used [ drawin g 5 ]. (U.S. flex-time eel company: patent 
numbers 4789601 , 4822741 , and 4839280) 
[0005] 

[Problem(s) to be Solved by the Invention] 

The [conventional approach 1 ] The expansion direction was made hard to analyze, 
since the strain of the shape of a spool as [ when it extends, ] shown in (10), since 
[ attaching by the ability clip (11) doing ] it is fixed is produced so that it may not - 
separate, even if it extends the both ends of the silicon film (9), and the condition of 
deformation changes with locations. And although sterilization actuation was required 
for the equipments containing adjustment catches, such as a clip, there were few the 
springs and screws of the quality of the material which are equal to the autoclave 
sterilization of a repeat elevated temperature, high pressure, and high humidity etc., 
and are easy to do processing etc., and the fixed actuation at every experiment was: 
still more complicated. Moreover, the synchronous motor and the device using a cam 
were troublesome in order that modification of the amplitude might also rearrange the 
hardware itself, and a setup of [flexible movement which includes a halt periodically], 
and modification of flexible acceleration were impossible. 

[0006] The [conventional approach 2] The expansion direction was made hard for 
the tension direction to change with locations and to analyze, since tension is applied' 
to the extended silicon film (14) at a radial. Moreover, it was also pointed out only by 
the periphery of the silicon film being extended that most center sections are not 
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extended. Furthermore al^fc the periphery, the rate of expans^Jkiso had the limit 
of being structurally obtained only to 24%. And since silicon was extended by the 
indirect approach of suction, compared with the set-up rate of expansion, deviation 
may have appeared in the actual rate of expansion by wear of packing, adhesion of 
dust, etc. Moreover, since magnitude was decided, the ready-made silicon petri dish 
had few degrees of freedom, and they were expensive. The suction unit (a ** 
computer, suction pump) was also still more nearly large-scale, and it takes a 
location and was expensive. 
[0007] 

[Means for Solving the Problem] In order that this invention may solve such a 
technical problem, it is made to expand and contract using a high torque. stepping, 
motor and a leading screw using what made the silicon film of support the shape of a 
belt (1) [ drawing 1 R> 1]. Two rods (2) are inserted inside the silicon belt (1) to 
which the cell etc. has adhered, and the rod is hooked on an arm (3) on either side, . 
respectively. Rotation of the clockwise rotation and counterclockwise rotation of a 
high torque stepping motor is changed into the piston action of an arm using a 
leading screw (4). A silicon belt can be made to expand and contract by shaking an 
arm at right and left. 
[0008] 

[Example] Using sill pot 184 W/C of Dow Corning Asia, a silicon belt makes a 
template the test tube or silicon rod of glass, makes a coat from a dipping method, 
and makes it harden applying heat. A silicon belt will be made if the stripped-off 
saccate silicon is cut into round slices, 

[0009] Although autoclave sterilization, a rod, and an arm perform dry sterilization 
independently, respectively in a silicon belt, it is also easy to assemble in sterile. 
[0010] Rotation of a high torque stepping motor was changed into rectilinear motion 
using Kirk's leading screw. 

[001 1 ] Rotation of a high torque stepping motor can also be changed into rectilinear 
motion using a timing belt. 

[0012] The motion of the stepping motor of JAPAN SERVO CO., LTD. was controlling 
using the intelligent control driver of the company, a setup of the rate of expansion 
was attained in a high precision of a unit 0.1% in 0 to at least 1 10% of range, and it 
has been set up easily, without modification of a program including conversion of 
flexible acceleration, expansion time amount and halt / flexible frequency etc. also 
rearranging hardware [ finishing / sterilization ]. 

[0013] It is more convenient to make desorption possible using a screw etc. from a 
part for the moving part connected with a leading screw, since the part which hooks 
the rod of an arm has the need for sterilization. 

[0014] If latex rubber is used instead of latex silicon when there is no need for 
microscope observation, it is expectable that the still higher rate of expansion is 
gathered. 
[0015] 

[Effect of the Invention] The point of the following which was a problem has been 
improved with equipment conventional by having done in this way. 
[0016] Since there is no joint in a silicon belt, it is hard to go out, and the rate of 
expansion came (finishing [ a check of the expansion beyond twice of 110% i.e., 
original die length, ]) to be gathered. 

[0017] Since the silicon belt is not pressed down, even if it extends, there is no strain 
of a spool mold, the expansion direction and the rate of expansion are the same, and 
analysis becomes easy to carry out it in every location on (6) and a belt [ drawing 
2 ]. 

[0018] A silicon belt can create the thing of free magnitude now at a cheap price by 
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changing a template, and^^rilizatlon and wearing to equipmen^^o became easy. 

[0019] By the conventional approach, although microscope observation in the 
condition of having extended the cell was impossible, it became observable [ the cell 
in the condition (8) that the rate of expansion of arbitration extended by inserting the 
glass plate (7) of various die length into a silicon belt ] [ drawing 3 ]. 
[0020] Since it was a motor with a precision a high torque stepping motor is strong 
as the name suggests, and high usually used for positioning of the print head of a 
printer etc., about the rate of expansion, it is a fine step and a setup became broadly 
possible. Since the silicon belt was furthermore extended directly, precision was high, 
and room for deviation to come out was lost. 

[0021] A motion of a stepping motor can be easily programmed using a controller, 
and rate of expansion, flexible acceleration, expansion time amount and halt / flexible 
frequency etc, can change it now easily. [ — round-head one day — applying — a 
cell — expansion] — it carried out and what [a flexible stimulus is further given also 
for after carrying out fixed time amount expansion] came be made for the first time by 
using this invention., 

[0022] It can be operational only with the program of a controller, without touching 
hardware, and a motion of a stepping motor can also make now a change of the 
program in the middle of flexible, without touching parts [ finishing / sterilization ]. 
[0023] Where a silicon belt is extended, a cell is cultivated, and the effect contraction 
of a basal plane affects a cell can also be observed now by returning it to the original 
condition. 

[0024] The fragment (the shape of a ring) of a blood vessel is connected with a 
direct device, and it can experiment now in it. 

[0025] The expansion device using a silicon belt is very simple, simplification in the 
field of equipments was attained compared with [the conventional approach 2] 
(downsizing), and 1/10 or less was the amount of money of a system. 



[Translation done.] 
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- TECHNICAL FIELD 



[Field of the Invention] This invention relates to the technique of giving a cultured cell 
and an organization a flexible stimulus and an expansion stimulus. 
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PRIOR ART 



[Description of the Prior Art] Generally a cell is cultivated oh the silicon film which 
coated the extra-cellular matrix etc. for giving a flexible stimulus to a cultured cell 
etc., and the method of making it expand and contract the whole silicon film is taken." 

* As equipment which extends the silicon film conventionally, it thought from the 
directivity of expansion and, on the other hand, the thing [ drawing 4 ] of tropism and 

.the thing [ drawing 5 ] of a radial have been used. 

[0003] On the -Other hand, the approach [the conventional approach 1] of extending 
according to the device In which rotation of the synchronous motor using [ fix and ] a 
cam (12) for it to which the thing of tropism attaches the both iBnds of the rectangular 
silicon film (9) using a clip (11) is changed into a piston action, returning to (10) and 
the original die length, or carrying out (9) is used [ drawing 4 ]. 
[0004] The approach [the conventional approach 2] of extending the silicon film of a 
bottom because the thing of a radial attracts from the bottom the petri dish (15). 
- whose base (13) is made of the silicon film, or returning to the condition of (14) 
origin, or carrying out (13) is used [ drawing 5 ]. (U.S. flex-time eel company: patent, 
numbers 4789601 . 4822741 , and 4839280) 
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EFFECT OF THE INVENTION 



[Effect of the Invention] The point of the following which was a problem has been 
improved with equipment conventional by having done in this way. 
[0016] Since there is no joint in a silicon belt, it is hard to go out, and the rate of 
expansion came (finishing [ a check of the expansion beyond twice of 110% i.e., 
original die length, ]) to be gathered.. 

[0017] Since the silicon belt is not pressed down, even if it extends, there is no strain 
of a spool mold, the expansion direction and the rate of expansion are the same, and 
analysis becomes easy to carry out it in every location on (6) and a belt [ drawing 
£]. 

[0018] A silicon belt can create the thing of free magnitude now at a cheap price by = 
changing a template, and sterilization and wearing to equipment also became easy. 
[0019] By the conventional approach, although microscope observation in the 
condition of having extended the cell was impossible, it became observable [ the cell 
in the condition (8) that the rate of expansion of arbitration extended by inserting the 
glass plate (7) of various die length into a silicon belt ] [ drawing 3 ]. 
[0020] Since it was a motor with a precision a high torque stepping motor is strong 
as the name suggests, and high usually used for positioning of the print head of a 
printer etc., about the rate of expansion, it is a fine step and a setup became broadly 
possible. Since the silicon belt was furthermore extended directly, precision was high, 
and room for deviation to come out was lost. 

[0021 ] A motion of a stepping motor can be easily programmed using a controller, 
and rate of expansion, flexible acceleration, expansion time amount and halt / flexible 
frequency etc. can change it now easily. [ — round-head one day — applying — a 
cell — expansion] — it carried out and what [a flexible stimulus is further given also 
for after carrying out fixed time amount expansion] came be made for the first time by 
using this invention. 

[0022] It can be operational only with the program of a controller, without touching 
hardware, and a motion of a stepping motor can also make now a change of the 
program in the middle of flexible, without touching parts [ finishing / sterilization ] . 
[0023] Where a silicon belt is extended, a cell is cultivated, and the effect contraction 
of a basal plane affects a cell can also be observed now by returning it to the original 
condition. ^ 
[0024] The fragment (the shape of a ring) of a blood vessel is connected with a 
direct device, and it can experiment now in it. 

[0025] The expansion device using a silicon belt is very simple, simplification in the" 
field of equipments was attained compared with [the conventional approach 2]. 
(downsizing), and 1/10 or less was the amount of money of a system. 
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TECHNICAL PROBLEM 



[Problem(s) to.be Solved by the Invention] 

The [conventional approach 1] The expansion direction was made hard to analyze, 
since the strain of the shape of a spool as [ when it extends, ] shown in (10), since 
[ attaching by the ability clip (1 1) doing ] it is fixed is produced so that it may not 
separate, even if it extends the both ends of the silicon film (9), and the condition of 
deformation changes with locations. And although sterilization actuation was required 
for the equipments containing adjustment catches, such as a clip, there were few the- 
springs and screws of the quality of the material which are equal to the autoclave 
sterilization of a repeat elevated temperature, high pressure, and high humidity etc., 
and are easy to do processing etc., and the fixed actuation at every experiment was 
still more complicated. Moreover, the synchronous motor and the device using a cam 
were troublesome in order that modification of the amplitude might also rearrange the 
hardware itself, and a setup of [flexible movement which includes a halt periodically], 
and modification of flexible acceleration were impossible. 

[0006] The [conventional approach 2] The expansion direction was made hard for 
the tension direction to change with locations and to analyze, since tension is applied 
to the extended silicon film (14) at a radial. Moreover, it was also pointed out only by 
the periphery of the silicon film being extended that most center sections are not 
extended. Furthermore also in the periphery, the rate of expansion also had the limit 
of being structurally obtained only to 24%. And since silicon was extended by the 
indirect approach of suction, compared with the set-up rate of expansion, deviation 
may have appeared in the actual rate of expansion by wear of packing, adhesion of 
dust, etc. Moreover, since magnitude was decided, the ready-made silicon petri dish 
had few degrees of freedom, and they were expensive. The suction unit (a ** 
computer, suction pump) was also still more nearly large-scale, and it takes a 
location and was expensive.. 
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MEANS 



[Means for Solving the Problem] In order that this invention may solve such a 
technical problem, It is made to expand and contract using a high torque stepping 
motor and a leading screw using what made the silicon film of support the shape of a 
belt (1) [ drawing 1 R> 1]. Two rods (2) are inserted inside the silicon belt (1) to 
which the cell etc. has adhered, and the rod is hooked on an arm (3) on either side, 
respectively. Rotation of the clockwise rotation and counterclockvyise rotation of a 
high torque stepping motor is changed into the piston action of an arm using a 
leading screw (4). A silicon belt can be made fo expand and contract by shaking an 
arm at right and left. 
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EXAMPLE 



[Example] Using sill pot 184 W/C of Dow Corning Asia, a silicon belt makes a 
template the test tube or silicon rod of glass, makes a coat from a dipping method, 
and makes it harden applying heat. A silicon belt will be made if the stripped-off 
saccate silicon is cut into round slices. 

[0009] Although autoclave sterilization, a rod, and an arm perform dry. sterilization 
independently, respectively in a silicon belt, it is also easy to assemble in sterile. 
[0010] Rotation of a high torque stepping motor was changed into rectilinear motion, 
using Kirk's leading screw. 

[001 1 ] Rotation of a high torque stepping motor can also be changed into rectilinear 
motion using a timing belt. 

[0012] The motion of the stepping motor of JAPAN SERVO CO., LTD. was controlling 
using the intelligent control driver of the company, a setup of the rate of expansion 
was attained in a high precision of a unit 0.1% in 0 to at least 110% of range, and it 
has been set up easily, without modification of a program including conversion of 
flexible acceleration, expansion time amount and halt / flexible frequency etc. also 
rearranging hardware [ finishing / sterilization ]. . 
[0013] It is more convenient to make desorption possible using a screw etc. from a 
part for the moving part connected with a leading screw, since the part which hooks 
the rod of an arm has the need for sterilization. 

[0014] If latex rubber is used instead of latex silicon when there is no need for 
microscope observation, it is expectable that the still higher rate of expansion is 
gathered. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

rDrawinq 1 ] It is the perspective view of the device of this invention. 

[ Drawing 2] A It is the top view of the silicon belt before telescopic motion. 

B It is the top view of the silicon . belt after telescopic motion. 

[Drawing 3] It is the perspective view which it is. at the expansion time and is fixing- 

the silicon belt. 

[Drawing 4] On the other hand, it is the top view of the flexible device of tropism. 
C It is a top view before telescopic motion: 
D It Is a top view after telescopic motion. 

[Drawing 5] It is the perspective view of the flexible device of radiation directivity. 
E It is a perspective view before telescopic motion. 
F It Is a perspective view after telescopic motion. 
[Description of Notations] . 

1 Silicon Belt 

2 Rod 

3 Arm 

4 Leading Screw 

5 Silicon Belt before Expansion 

6 Silicon Belt after Expansion 

7 Glass Plate 

8 Silicon Belt Fixed in the Condition of Having Extended 

9 Silicon Film before Expansion - 

10 Silicon Film after Expansion 

1 1 Clip 

1 2 Cam . 

13 Silicon Membranous Bottom before Expansion 

14 Silicon Membranous Bottom after Expansion 

15 Petri Dish (Side Face) . 
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DRAWINGS 



rPrawing 2] 

A B 



rPrawing 3] 





r Drawing 1 ] 



[ Drawing 4] 
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